Effects of rhinovirus infection on the expression and function of cystic fibrosis transmembrane conductance regulator and epithelial sodium channel in human nasal mucosa.
Changes in expression and function of the cystic fibrosis transmembrane conductance regulator (CFTR) and epithelial sodium channel (ENaC) have been found to cause airway surface liquid (ASL) derangement and to impair mucociliary clearance, both of which have been linked to the pathogenesis of rhinovirus (RV) infection. The effects of RV infection on the expression and function of CFTR and ENaC in nasal epithelial cells were investigated. Nasal epithelial cells obtained from 14 turbinoplasty patients were infected with RV serotype 16 (RV-16) for 4 hours. Expression of CFTR, α-ENaC, β-ENaC, and γ-ENaC was determined by real-time polymerase chain reaction, Western blot analysis, and confocal immunofluorescence microscopy. Functional changes in the CFTR and ENaC proteins were assessed by measuring transepithelial resistance (TER) using a voltmeter combined with ion channel modulators. Rhinovirus infection increased expression of CFTR, α-ENaC, β-ENaC, and γ-ENaC messenger RNA (mRNA) and protein compared with controls (P < .05 each) and increased the expression of all 4 proteins on confocal immunofluorescence microscopy. Treatment of cells with the ENaC blocker amiloride and the CFTR activator forskolin increased TER in RV-infected cells, whereas forskolin decreased TER in uninfected cells. The CFTR inhibitor NPPB, however, blocked CFTR more in RV-infected than in noninfected cells. Rhinovirus increased the expression of CFTR and appeared to alter its function. In contrast, ENaC expression and function were increased by RV infection. Therefore, RV infection may impair mucociliary transport of nasal epithelium by these alterations.